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Oral Medicine and Oral Pathology, Lincoln Place, Dublin 2, IrelandReceived 29 January 2005; accepted 2 February 2005Summary Gardner syndrome represents one end of the spectrum of the disorder
known as familial adenomatous polyposis (FAP). The syndrome consists of intestinal
polyps which are predominantly adenomas, together with extracolonic features
including osteomas, epidermoid cysts, desmoid tumours and dental abnormalities.
Desmoid tumours, although histologically benign, may behave aggressively and
can cause death in some patients. Several other neoplasms are also associated with
Gardner syndrome.
The inheritance pattern is autosomal dominant, with a locus on chromosome 5.
However, 20% of cases may represent new mutations.
The intestinal polyps carry a 100% risk of malignant change, and early diagnosis is
therefore essential. As the extracolonic manifestations of the disorder often pre-
cede the colonic polyps, they may facilitate early identification of affected patients
and allow timely intervention. Several of these manifestations occur in the oral and
maxillofacial region and may be discovered during routine dental examination.
We report a case of a 37-year-old patient with Gardner syndrome, who has pre-
viously undergone a pancolectomy with ileo-rectal anastomosis. Extracolonic fea-
tures include a recurrent abdominal desmoid tumour, multiple epidermoid cysts,
osteomas of the mandible and skull, and dental abnormalities.c 2005 Elsevier Ltd. All rights reserved.
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+Introduction
In 1953, Gardner described a syndrome consisting
of hereditary intestinal polyposis with osteomas
and multiple cutaneous and subcutaneous lesions.1741-9409/$ - see front matter c 2005 Elsevier Ltd. All rights rese
oi:10.1016/j.ooe.2005.02.001
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E-mail address: jonathan.butler@dental.tcd.ie (J. Butler).This syndrome has since been modified by the addi-
tion of other features such as dental abnormalities,
abdominal desmoid tumours and a number of
malignant tumours.2 At one time, Gardner syn-
drome was thought to be a separate entity from
familial adenomatous polyposis (FAP). However,
it is now accepted that it represents one end of
the spectrum of that disorder, and around 50% of
those with FAP have extracolonic manifestations,
although these are often subclinical. The frequencyrved.
90 J. Butler et al.of FAP-Gardner syndrome has been estimated to be
between 1 in 12000 and 1 in 1400.3
The inheritance pattern is autosomal dominant
with complete penetrance. The FAP-Gardner syn-
drome gene has been localized to a small region
on the long arm of chromosome 5 (5q21-22), re-
ferred to as the adenomatous polyposis coli locus.4
However, approximately 20% of cases represent
spontaneous mutations, with no family history
reported.5
The intestinal polyps of FAP-Gardner Syndrome
are predominantly adenomas, and have a 100% po-
tential for malignant change, which usually occurs
in the 20–40 year age group.6 The polyps com-
monly develop at around the time of puberty, and
may occur in any part of the gastrointestinal tract,
although the colorectal region is invariably
affected.
Skeletal abnormalities, the most common of
which are osteomas, are an essential component
of Gardner syndrome. These benign tumours are
characterized by slow, continuous growth,7 and
occur most frequently in the mandible, the outer
cortex of the skull and the paranasal sinuses. The
angle of the mandible is a particularly diagnostic
site.8 The osteomas may be either exostoses, often
referred to as peripheral osteomas, or enostoses,
which are detectable only radiographically. The
radiographic appearance of either type is a local-
ized radiopaque lesion with a sharp border.
Another type of lesion has been described, which
appears as a large and diffuse radiopaque cotton-
wool-like area in either jaw, and is referred to as
a widespread radiopaque lesion.9
Dental abnormalities are present in around 30%
of patients with Gardner syndrome, and may in-
clude supernumerary teeth, compound odontomes,
hypodontia, abnormal tooth morphology and im-
pacted or unerupted teeth. The highest incidence
of dental abnormalities is found in patients with
multiple osteomas, but dental changes may be
found in the absence of skeletal lesions, and the
dental anomalies are not secondary to bony
changes.10
The principal cutaneous lesions of Gardner syn-
drome are multiple epidermoid cysts, present in
around 50–65% of patients. The cysts arise prior
to puberty and occur primarily on the face, scalp
and extremities. They have no malignant
potential.11
Desmoid tumours may occur in the skin of the
anterior abdominal wall or intra-abdominally.
Overall, the incidence of desmoid tumours in pa-
tients with FAP is 8.9%.11 Most are believed to be
precipitated by surgical trauma and 86% of patients
with FAP and desmoid tumours have undergone aprior colectomy.12 Desmoid tumours are slow grow-
ing deep fibromatoses that are histologically benign
and have no metastatic potential. They are, how-
ever, characterized by aggressive infiltration of
adjacent tissue, and are prone to recurrence after
surgical excision. Unresectable mesenteric des-
moid tumours can lead to death in some patients
with FAP-Gardner syndrome.12 Other cutaneous le-
sions that have been described in Gardner syn-
drome include fibroma, lipoma, leiomyoma,
neurofibroma, basal cell carcinoma and pigmented
skin lesions.6
Other neoplasias strongly associated with Gard-
ner syndrome include papillary carcinoma of the
thyroid, which primarily affects female patients,
tumours of the CNS such as glioma and medullobla-
soma and periampullary carcinoma of the duode-
num. Many others including adrenal adenoma and
adenocarcinoma, hepatocellular carcinoma, osteo-
sarcoma, chondrosarcoma and osteochondroma
have also been reported.3
Lesions of the ocular fundus are also a feature of
the syndrome. Three or more patches of congenital
hypertrophy of the retinal pigment epithelium
(CHRPE) are present in over 85% of patients.3Case report
Our patient is a 37-year-old man, who was diag-
nosed with Gardner syndrome at age 29, while
resident in the UK, having presented with ade-
nomatous polyposis of the colon and an intra-
abdominal desmoid tumour. He underwent a
pancolectomy with ileo-rectal anastomosis and
resection of the desmoid tumour (Fig. 1). Two
years later he relocated to Dublin and was referred
to the Oncology Department at St. James’s Hospi-
tal, having suffered a recurrence of his desmoid tu-
mour, which was not amenable to further surgical
therapy. Chemotherapy was instituted using doxo-
rubicin, a cytotoxic antibiotic used in the manage-
ment of some solid tumours, and considerable
reduction in tumour size was achieved. A compre-
hensive examination carried out at this time re-
vealed the presence of four osteomata of the
skull and two of the mandible, a large exostosis
at the angle of the mandible on the left side and
a smaller one on the buccal aspect of the alveolar
bone on the right (Fig. 2). The mandibular right
canine was unerupted, while the mandibular left
canine was erupted but displayed unusual root
morphology (Fig. 3). Multiple soft, non-tender cysts
were also noted on the skin of the extensor sur-
faces of the lower limbs.
Figure 1 Abdominal desmoid tumour: High power view
showing uniform fibroblasts within a loose collagenous
stroma, typical of a fibromatosis. The stroma is more
myxoid than usual, as is often the case in the abdominal
fibromatosis of Gardner syndrome.
Figure 3 Orthopantomograph (OPG): The large oste-
oma at the angle of the mandible on the left side is
clearly seen. Also visible is a smaller osteoma, which is
present on the buccal aspect of the alveolar bone in the
region of the apices of the mandibular right molars. The
Figure 2 Front view of the patient’s lower face. A large
exostosis is visible at the angle of the mandible on the
left side.
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fered a succession of further medical problems re-
lated to Gardner syndrome. He has developed
extensive gastric and duodenal polyposis, which
cause chronic gastrointestinal bleeding, leading to
recurrent anaemia for which intermittent transfu-
sions have been required. On one occasion emer-
gency admission was necessary due to torrential
haemorrage from a gastric polyp, which required
surgical intervention. Further polyps have also
been noted in the rectal stump, and regular endo-
scopic review is continuing.
Further enlargement of the desmoid tumour has
occurred, and retroperitoneal involvement of the
ureters has given rise to bilateral hydronephrosis
necessitating ureteric stenting. Treatment of the
abdominal desmoid tumour with interferon alpha
has been attempted but was discontinued due to
intolerable side effects. He is currently under
treatment with high-dose tamoxifen and sulindac,
a non-steroidal anti-inflammatory drug. This re-
gime has been shown to cause regression of des-
moid tumours in patients with FAP-associated
tumours.13 The patient also suffers from significant
neurogenic pain, caused by pressure by the des-
moid tumour on the sacral roots, and he requires
opiates, currently methadone, for pain control.
In addition, the patient has suffered from recur-
rent bouts of anxiety and depression, and has re-
ceived ongoing psychiatric care.Discussion
The colonic polyps of FAP-Gardner syndrome have
a 100% risk of undergoing malignant transfor-
mation; consequently, early identification and
surgical therapy of the disease are critical.14
Extracolonic manifestations of Gardner syndrome
often precede the discovery of colonic polyps,15
and may facilitate early identification of affected
patients and allow timely intervention.
Several of these manifestations occur in the oral
and maxillofacial region and may be discovered
during routine dental examination. While a solitary
osteoma of the jaw is a common incidental finding
on dental panoramic tomography, if more than
three such lesions are found this is highly sugges-
tive of Gardner syndrome.16 Similarly, dental
abnormalities such as supernumerary, absent or
unerupted teeth and odontomes are often discov-
ered on routine radiographs. However, the simulta-
neous presence of these findings with an osteoma
is highly suggestive of underlying FAP-Gardner
syndrome.10
92 J. Butler et al.Any patient with these findings should be ques-
tioned regarding the presence of other bony or soft
tissue lumps and of bowel symptomatology. They
should always be referred to a gastroenterologist
for appropriate investigation.References
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